Selective pressure for a decreased rate of asymmetrical divisions within stem cell niches may contribute to age-related alterations in stem cell function.
Most mammalian continuously renewing tissues are maintained by stem cells located within stem cell niches. Each niche contains a number of stem cells that replicate asymmetrically to give differentiated cells and also undergo periodic deletion and compensatory replacement by symmetrical "self-renewal" divisions of stem cells remaining within the niche. It has been recognized that there is selective pressure for an increased rate of self-renewal divisions and that the increasingly likely consequence is neoplasia. However, to date it has not been appreciated that there is also an independent selective pressure for a decreased rate of asymmetrical divisions. In this article, the origin of this second type of selective pressure is explained and its consequences explored through the use of computer modeling. It is shown that age-related changes in a range of mammalian stem cell compartments can be understood in the context of a decreased rate of asymmetrical stem cell divisions with an increased propensity for self-renewal divisions. It is proposed that a decreased rate of asymmetrical divisions impairs the ability of old stem cell compartments to respond effectively to stress.